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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2. www.iso.org/directives

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of any
patent rights identified during the development of the document will be in the Introduction and/or on
the ISO list of patent declarations received. www.iso.org/patents

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

The committee responsible for this document is ISO/TC 27, Solid mineral fuels, Subcommittee SC 5,
Methods of analysis.

This second edition cancels and replaces the first edition (ISO_17247:2005), of which it constitutes a
minor revision. It also incorporates the Technical Corrigendum [SO 17247:2005/Cor. 1:2006.
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Coal — Ultimate analysis

1 Scope

This International Standard establishes a practice for the ultimate analysis of coal and is intended for
general utilization by the coal industry to provide a basis for comparison of coals.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

, Solid mineral fuels — Determination of total sulfur — Eschka method

, Solid mineral fuels — Determination of total sulfur — High temperature combustion method

ISO 589, Hard coal — Determination of total moisture

Solid mineral fuels — Determination of carbon and hydrogen — High temperature combustion method
, Solid mineral fuels — Determination of carbon and hydrogen — Liebig method

Solid mineral fuels — Determination of ash

, Solid mineral fuels — Vocabulary — Part 2: Terms relating to sampling, testing and analysis

[SO 11722, Solid mineral fuels — Hard coal — Determination of moisture in the general analysis test sample
by drying in nitrogen

[SO 19579, Solid mineral fuels — Determination of sulfur by IR spectrometry

[SO 29541, Solid mineral fuels — Determination of total carbon, hydrogen and nitrogen content —
Instrumental method

3 Terms and definitions

For the purposes of this document, the terms and definitions and those given in [SO 1213-2 apply with
one exception: the definition of “ultimate analysis” applicable is that specified below.

31

ultimate analysis

analysis of a solid mineral fuel reported in terms of its carbon, hydrogen, nitrogen, sulfur, ash, moisture,
and oxygen by difference

Note 1 to entry: This definition includes hydrogen and oxygen present in the water of constitution of the mineral
matter associated with the coal substance and carbon and oxygen present in mineral carbonates.

3.2

oxygen by difference

sum of carbon, hydrogen, nitrogen, sulfur, ash, and moisture of a solid mineral fuel, expressed as percent
mass fraction, subtracted from 100

© ISO 2013 - All rights reserved 1
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4 Principle

Coal is analysed for carbon, hydrogen, nitrogen, sulfur, ash, and moisture. The oxygen by difference is

calculated and the results are reported, to the preferred basis, as an ultimate analysis.

5 Preparation of sample

Prepare the sample so that it satisfies the requirements of the various test methods (see Table 1).

6 Test methods

Carry out the determination in accordance with the test methods specified in Table 1.

Table 1 — Standard test methods used for ultimate analysis

required)

Component Classical test method Instrumental test
method
Carbon and hydrogen [SO 609 or [SO 625
Nitrogen -
Total sulfur [SO 334 or [SO 351
Ash :
Moisture in the air-dried sample [SO 11722 -
Total moisture (if an “as received” reporting basis is IS0 589 -

7 Expression of results

The parameters as analysed in the sample or calculated by difference, expressed as percentage mass

fraction, may be calculated to different bases using the formulae in Table 2.

See Annex A for an example of ultimate data reported to different bases.

© ISO 2013 - All rights reserved
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8 Testreport

The test report shall include the following information:

a) reference to this International Standard, i.e.
b) identification of the coal sample tested;

c¢) method or methods used;

d) results and basis of reporting.
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Excluding hydrogen | Excluding hydrogen
porameter | asam || SMOGEION | andogEenrom | pry | Asfeceed
yse Air dried As received ()
(ad) (ar)

Carbon 70,0 70,0 66,4 72,2 66,4
Hydrogen 4,34 4,00 3,79 4,12 4,69
Nitrogen 1,50 1,50 1,42 1,55 1,42
Sulfur 0,50 0,50 0,47 0,52 0,47
Ash 10,0 10,0 9,5 10,3 9,5
Oxygen by difference 13,7 11,0 10,4 11,3 17,5
Moisture in air-dried sample — 3,0 — — —
Total moisture — — 8,0 — —
Total 100,0 100,0 100,0 100,0 |100,0
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We bring together business, industry, government, consumers, innovators
and others to shape their combined experience and expertise into standards
-based solutions.

The knowledge embodied in our standards has been carefully assembled in
a dependable format and refined through our open consultation process.
Organizations of all sizes and across all sectors choose standards to help
them achieve their goals.

Information on standards

We can provide you with the knowledge that your organization needs
to succeed. Find out more about British Standards by visiting our website at
bsiaroun.com/standards or contacting our Customer Services team or

Knowledge Centre.

Buying standards

You can buy and download PDF versions of BSI publications, including British
and adopted European and international standards, through our website at
bsiaroun.com/shop, where hard copies can also be purchased.

If you need international and foreign standards from other Standards Development
Organizations, hard copies can be ordered from our Customer Services team.
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Our range of subscription services are designed to make using standards
easier for you. For further information on our subscription products go to
bsiaroun.com/subscrintions.
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To find out more about becoming a BSI Subscribing Member and the benefits

of membership, please visit bsiaroun.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards
publications on your intranet. Licences can cover as few or as many users as you
wish. With updates supplied as soon as they're available, you can be sure your
documentation is current. For further information, email bsmusales@bsigroup.com.

BSI Group Headquarters
389 Chiswick High Road London W4 4AL UK
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Copyright
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or entity that owns copyright in the information used (such as the international
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commercial publication and use. Except as permitted under the Copyright, Designs
and Patents Act 1988 no extract may be reproduced, stored in a retrieval system
or transmitted in any form or by any means — electronic, photocopying, recording
or otherwise — without prior written permission from BSI. Details and advice can
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